San Joaquin Valley Unified Air Pollution Control District
Supplemental Application Form

Flares

Please complete one form for each flare.

Thisform must be accompanied by a completed Application for Authority to Construct and Permit to Operate form.

PERMIT TO BE ISSUED TO: Hydrogen Energy Internaéibbl C (HEI)

FLARE LOCATION (STREET ADDRESS or ¥4 SECTION, TOWNBH & RANGE):
Section 10 of Township 30 South, Range 24 EaseimCounty

PROCESS DESCRIPTION

Gas Streams/Processes the Flare Serves (incluné pamber(s), if applicable): Gas streams duriag sip,

shutdown, and pressure relief streams during unpthevents.

Process Data Is the flare gas pressureb psig?_| Yes [X] No

Maximum Potential Flare Gas Flowrate: acf/hr, acf/day, acflyear

Is this a municipal landfill flareP ] Yes [X] No Is this an emergency flare? Yes [X] No
EQUIPMENT DESCRIPTION (SRU Flare)

Tip Manufacturer; TBD Tip Model: TBD

. Serial No.: TBD Tip Manufacturer’s rated capacitf:BD (MMcf/hr)
Tip Data Tip Opening Cross Sectional Area: TBD  (ft2)
Is this a ground level flard?] Yes [X] No Is this an enclosed flar?| Yes [X] No

[] Air-assist flare scfm of assist air

. Steam assist flare Ib/min of assist steam
Flare Design and U —

Emission Control || [] Coanda effect flare

Equipment X Other type of flare (please provide details): KaltGas Assist, Heat Rate = 36 MMBtu/hr

Smokeless Operatiofg] Yes [] No, Source: Supplier's experience

NOyx Emission Factor: _ 0.12 (Ib/MMBtu)

PMyo Emission Factor:_0.003  (Ib/MMBtu)

FlareEmissons | - ¢ icqion Factor: 0.08 (Ib/MMBtu)

Data
VOC Emission Factor:  0.0013 (Ib/MMBtu)
VOC destruction efficiency: %
Manufacturer’s Specification Emissions Source Tedt | AP-42
Source of Data B P ] o]

[] Other Note: please provide copies of all sources of emissons data.

Northern Regional Office * 4800 Enterprise Way * tsto, California 95356-8718 * (209) 557-6400 *£09) 557-6475
Central Regional Office * 1990 East Gettysburg Aver Fresno, California 93726-0244 * (559) 230-890-AX (559) 230-6061
Southern Regional Office * 34946 Flyover Court *#esfield, California 93308 * (661) 392-5500 * FAB61) 392-5585
Revised: January 2009




FLARED GASDATA

Fuel Type:

Flare Gas Fuel Flow Mete[?] Yes [ ] No

Flared Gas Data

Higher Heating Value: Btu/scf Sulfur Content: gr/100 scf

Carbon to Hydrogen ratio:

Percent weight of hydrocarbons heavier than perff@aase attach gas analysis):

PILOT EQUIPMENT AND FUEL DATA

Pilot Type Intermittent]_| | ContinuougX] | Automatic (Flow Sensing) Ignition Systdm | Heat Sensing Ignition System|
Type of pilot gas fuel (e.g., LPG/propane, methang@rocess gas stream): Natural Gas
Pilot Fuel Data || Pilot Fuel Consumption: 0.3 mmbtu/hr _ (scf/hr) Sulfur Content:  </=0.75 gr/100 scf
Pilot Gas Fuel Flow Metel: ] Yes [ ] No
GAS SULFUR TREATMENT (if applicable)
Sulfur Type of system (submit manufacturer’'s documentstidaustic Scrubber
Treatment Control Efficiency: > 99%, Source:
System Outlet sulfur concentration: ppmw or gr-S/100 scf, Source:

HEALTH RISK ASSESSMENT DATA

Operating Hours

Maximum Operating Schedule: hours per day, and3,760 hours per year

Distance to feet Distance is measured from the proposed flare locati the nearest
nearest Residence property line of the nearest apartment, house, ittmynetc.
DI . Direction from the flare to the receptor, i.e. Nedst or South.
nearest Residence
Receptor Data : . , .
Distance to feet Distance is measured from the proposed flare locati the nearest
nearest Business property line of the nearest office building, fagicstore, etc.
DIEEIE . Direction from the flare to the receptor, i.e. Moot Southwest.
nearest Business
Exhaust Release Height | 250 feet above grade
Parameters Direction of Flow | [X] Vertically Upward [_] Horizontal [_] Other: ° from vert. or ° from horiz.

Exhaust Data

Flowrate:_0.3/36 acfm Temperature(N/A) °F

Facility L ocation

] Urban(area of dense population Rural(area of sparse population)




San Joaquin Valley Unified Air Pollution Control District
Supplemental Application Form

Flares

Please complete one form for each flare.

Thisform must be accompanied by a completed Application for Authority to Construct and Permit to Operate form.

PERMIT TO BE ISSUED TO: Hydrogen Energy Internaéibbl C (HEI)

FLARE LOCATION (STREET ADDRESS or ¥4 SECTION, TOWNBH & RANGE):
Section 10 of Township 30 South, Range 24 EaseimCounty

PROCESS DESCRIPTION

Gas Streams/Processes the Flare Serves (incluaé pamber(s), if applicable): Low-temperature gasams

during unplanned upsets or emergency events

Process Data Is the flare gas pressures psig | Yes [X] No
Maximum Potential Flare Gas Flowrate: acf/hr, acf/day, acflyear
Is this a municipal landfill flareP ] Yes [X] No Is this an emergency flard Yes [ ] No

EQUIPMENT DESCRIPTION (Rectisol Flare)

Tip Manufacturer; TBD Tip Model: TBD
. Serial No.: TBD Tip Manufacturer’s rated capacitf:BD (MMcf/hr)
Tip Data Tip Opening Cross Sectional Area: TBD  (ft2)
Is this a ground level flard?] Yes [X] No Is this an enclosed flar?| Yes [X] No

[] Air-assist flare scfm of assist air

. Steam assist flare Ib/min of assist steam
Flare Design and U —

Emission Control || [] Coanda effect flare

Equipment X Other type of flare (please provide details): @ssist (if required)

Smokeless Operatiofg] Yes [] No, Source: Supplier's Experience

NOyx Emission Factor: _ 0.12 (Ib/MMBtu)

PMyo Emission Factor:_0.003  (Ib/MMBtu)

FlareEmissons | - ¢ icqion Factor: 0.08 (Ib/MMBtu)

Data
VOC Emission Factor:  0.0013 (Ib/MMBtu)
VOC destruction efficiency: %
Manufacturer’s Specification Emissions Source Tedt | AP-42
Source of Data B P ] o]

[] Other Note: please provide copies of all sources of emissons data.

Northern Regional Office * 4800 Enterprise Way * tsto, California 95356-8718 * (209) 557-6400 *£09) 557-6475
Central Regional Office * 1990 East Gettysburg Aver Fresno, California 93726-0244 * (559) 230-890-AX (559) 230-6061
Southern Regional Office * 34946 Flyover Court *#desfield, California 93308 * (661) 392-5500 * FAB61) 392-5585
Revised: January 2009




FLARED GASDATA

Fuel Type:

Flare Gas Fuel Flow Mete[?] Yes [ ] No

Flared Gas Data | Higher Heating Value: Btu/scf Sulfur Content; gr/100 scf

Carbon to Hydrogen ratio:

Percent weight of hydrocarbons heavier than perff@aase attach gas analysis):

PILOT EQUIPMENT AND FUEL DATA

Pilot Type Intermittent]_| | ContinuougX] | Automatic (Flow Sensing) Ignition Systdm | Heat Sensing Ignition System|

Type of pilot gas fuel (e.g., LPG/propane, methan@rocess gas stream): Naturak Gas

Pilot Fuel Data | Pilot Fuel Consumption: 0.3 MMbtu/hr _ (scf/hr) Sulfur Content: __</= 0.75gr/100 scf

Pilot Gas Fuel Flow Metel: ] Yes [ ] No

GAS SULFUR TREATMENT (if applicable)

Sulfur Type of system (submit manufacturer's documentgtion
Treatment Control Efficiency: %, Source:
System Outlet sulfur concentration: ppmw or gr-S/100 scf, Source:

HEALTH RISK ASSESSMENT DATA

Operating Hours || Maximum Operating Schedule24 hours per day, and8760 (pilot only) hours per year
Distance to feet Distance is measured from the proposed flare locati the nearest
nearest Residence property line of the nearest apartment, house, ittmynetc.
DI . Direction from the flare to the receptor, i.e. Nedst or South.

R tor Data nearest Residence

I Distance to feet Distance is measured from the proposed flare locati the nearest
nearest Business| ————— property line of the nearest office building, fagicstore, etc.
DIEEIE . Direction from the flare to the receptor, i.e. Moot Southwest.
nearest Business
Exhaust Release Height | 250 feet above grade
Parameters Direction of Flow | [X] Vertically Upward [_] Horizontal [_] Other: ° from vert. or ° from horiz.
Exhaust Data Flowrate: 0.3 acfm Temperature(N/A) °F
Facility L ocation | [] Urban(area of dense population}X] Rural(area of sparse population)
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Air Quality Impact Analysis
SECTIONFOUR For Class Il Areas

A fumigation analysis will be performed using SCREEN3 to calculate concentrations from inversion
breakup fumigation; no shoreline fumigation modeling will be performed for the HECA location. A unit
emission rate will be used (1 gram per second) in the fumigation modeling simulations to represent the
plant emissions, and the model results will be scaled to reflect expected plant emissions for each
pollutant. Inversion breakup fumigation concentrations will be calculated for 1- and 3-hour averaging
times using USEPA-approved conversion factors. These multiple-hour model predictions are
conservative, since inversion breakup fumigation is a transitory condition that would most likely affect a
given receptor location for only a few minutes at a time.

‘IRS X:\x_env\HECA\Air Modeling\HECA Modeling Protocol Final 020609.doc 4‘12



Air Quality Impact Analysis
SECTIONFIVE For Class | Areas

SECTION 5 AIR QUALITY IMPACT ANALYSIS FOR CLASS | AREAS

An evaluation of potential impacts in Class | areas within 100 km of the HECA site will be conducted,
because HECA'’s potential emissions increases of some pollutants will be sufficiently high to be
considered a Major Source, thus triggering the federal PSD program. A Major Source must evaluate
impacts to visibility and other air quality related values (AQRYV) at all Class | areas that are located within
a 100-km radius of the facility. All pollutants for which Project emissions are above the Major Source
threshold (in this case, 100 tpy) and all pollutants for which emissions are above the PSD Significant
Emissions Rates must be evaluated. This section describes the dispersion models and modeling
techniques that will be used in performing the Class | area air quality analyses for HECA. The objectives
of the modeling are to demonstrate whether air emissions from HECA would cause or contribute to a PSD
increment exceedance or cause a significant impact on visibility, regional haze or sulfur or nitrogen
deposition in any Class | area.

Three Class | areas are located within the region of the HECA site and require further evaluation: Dome
Land Wilderness Area, Sequoia National Park, and San Rafael Wilderness Area. However, detailed
review of the locations of these Class | areas relative to the HECA site shows that Dome Land Wilderness
Area and Sequoia National Park are greater than 100 km from HECA. Therefore, these two Class | areas
do not meet the screening criterion of being within 100 km and will not be included in the HECA
analysis. NPS has confirmed in comments submitted on a previous version of this document that given
the distance and low emissions, they do not believe there will be any significant air quality impacts at
Sequoia National Park. The nearest parts of the San Rafael Wilderness are located beyond 50 km and
within 100 km from the proposed facility, thus only this Class | area and only far-field AQRV analyses
will need to be completed. The CALMET/CALPUFF (full-CALPUFF) model will be used to evaluate
potential impacts in the far-field Class | area, including potential air quality impacts, sulfur and nitrogen
deposition, and impacts to visibility.

Figure 3 shows the locations of the Class | areas relative to the proposed site for HECA and Table 5-1
lists the distances from HECA to the closest and farthest points in each Class | area. Figure 3 also shows
the domain to be used for CALPUFF modeling of the San Rafael Wilderness Area (indicated by the blue
rectangle). The federal authority in charge of the two Wilderness Areas is the United States Forest
Service (USFS) and the National Park Service (NPS) has jurisdiction in Sequoia National Park. The
AQRV analyses for the San Rafael Wilderness area will be conducted in a manner consistent with
guidance from the NPS and USFS following the procedures set forth in the Federal Land Managers’” Air
Quality Related Values Workgroup (FLAG) Phase | Report (USFS, 2000) and the Calpuff Reviewer’s
Guideline (USFS and NPS, 2005).

‘IRS X:\x_env\HECA\Air Modeling\HECA Modeling Protocol Final 020609.doc 5‘1



SECTIONFIVE

Air Quality Impact Analysis

For Class | Areas

Table 5-1
Class | Areas Evaluated with Respect to 100-km Radius of the Proposed HECA Facility

Distance from

Class | areas HECA
(km)
Dome Land Wilderness Closest 110
Area Farthest | 132
. . Closest 125
Sequoia National Park
Farthest 181
San Rafael Wilderness Closest 62
Area Farthest | 81

X:\x_env\HECA\Air Modeling\HECA Modeling Protocol Final 020609.doc 5‘2



Air Quality Impact Analysis
SECTIONFIVE For Class | Areas

Figure 4
Calpuff Domain and Receptor For the Class | Area Surrounding HECA

TOPQ! map printed on 06/29/07 from "KernClassIDomainReceptors. tpo”

0

OB I S(Ro |Vl & [ 3

! i; T N of R Y

120,55000° W 120.38333° W 120.21667% W 120.05000° W 119.88333% W 119.71667° W 113550000 W 119.38333° W 119216672 W 119.05000° W
T

L I / 1 «
e S/PARALLEL @hs! — | SOUTH
z ; === s
g el o ‘ 5
o i3 o
g i 2 “F= e B "
DTN sty b -+ - 2
(] oo p x5 < \_‘ $
& : K S T !
¥ ki Caiifornia
e aliey
o
Fro
< 3302 fT88b00
z [ N :
& o
m m
4 m
@1 m
& [12]
i 0
@ w
& (3
H =
s o
m m
4 m
8 8
8 =
[%p) % =
& Caliente .- - 1 ol
Min 519 04';’ l g
G
I
= z
o i :
9 "
o g e m
¥ @ [ San Rafael Wilderness Area [_,_k E:
a el =l i
D : - 7 [
=z s s
& R, iy ! . - ‘DYj
& - Mo T o
& N _\/L" BT s o500 00
4 ; TN TR SR s v ik
= A E SANIURAFAEL 4
™ = i = —5rn & ) B I;
g : ® il ¥T B
2 N o, AR = 7T |
T DL Asft
4 . 3
% Vanden » mu/\ Lo thg g \
AR o g o L .
g Ry : A 3 S T 2
g gl F5N g i ) i £
5 — © Saptajme: o
3 N S22 el O EIT |
% AL —— e T $
I G G
¢
b =
& o
i oM
i "
3] oy
o 2
5 =8
" :r
H M
A =
& o
@ oM
o (2]
o oy
7 wy
i 7
® +
H oM
ntalvo.
z El R} i
?0 N ot % ‘an
B el LR B
2 OXNARD (s &
3 . s o o NARD @ >
: == - s o £ Sk
| \:1[_‘\;::»- - 20— .E'z .. . PortHuengme i

14 | S e T ) Tl T
5 A0 15 20 25 30 %5 Ol
Wap created with TOPO!® ©2003 National Geographi {wrwnwnationaleeographic comitopo)

b | I/MN 0 5 10 15 2 25 miles

‘IRS X:\x_env\HECA\Air Modeling\HECA Modeling Protocol Final 020609.doc 5‘3

120550000 W 120.30333° W  120,21667° W  120,05000° W  119.88333° W  119.71667° W  119.55000° W  119.38333° W  119.21667° W  115.05000° W



Air Quality Impact Analysis
SECTIONFIVE For Class | Areas

The CALPUFF modeling domain selected for the modeling analyses will extend at least 50 km past the
farthest edge in all directions from any of the Class | area being analyzed in order to reduce the
probability that mass will be lost due to possible wind recirculation (Figure 3).

5.1 NEAR-FIELD CLASS | AREAS AIR QUALITY IMPACT ANALYSIS

There are no Class | Areas within 50 km of the proposed project location; therefore, no near field AQRV
analyses are necessary.

5.2 FAR-FIELD CLASS | AREA AIR QUALITY IMPACT ANALYSIS:
CALPUFF MODELING

To analyze potential impact of project emissions to visibility, PSD increment and sulfur and nitrogen
deposition in the Class | area located within 100 km from the proposed project site, the CALPUFF model
will be used in conjunction with the CALMET diagnostic meteorological model. CALPUFF is a transport
and dispersion model that simulates the advection and dispersion of “puffs” of material emitted from
modeled sources. CALPUFF can incorporate three-dimensionally varying wind fields, wet and dry
deposition, and atmospheric gas and particle phase chemistry. The CALMET model is used to prepare the
necessary gridded wind fields for use in the CALPUFF model. CALMET can also accept as input;
mesoscale meteorological (MM5) data, surface station, upper air, precipitation, cloud cover, and over-
water meteorological data (all in a variety of input formats). These data are merged and the effects of
terrain and land cover types are simulated. This process results in the generation of gridded 3-
dimensional wind fields that account for the effects of slope flows, terrain blocking effects, flow
channeling, and spatially varying land uses.

The USEPA-approved regulatory air quality dispersion model CALPUFF (version 5.8) will be used for
all far-field Class | area impact analyses. In addition, all supporting Version 5.8 editions of the pre- and
post-processors will be used. Recommendations from the regulatory guidance documents listed below
will be followed.

e Federal Land Managers Air Quality Related Values Workgroup (FLAG) Phase 1 Report.
(USEPA December 2000),

e Interagency Workgroup on Air Quality Modeling (IWAQM), Phase 2 Summary Report and
Recommendations for Modeling Long Range Transport Impacts. (USEPA December 1998), and

e Calpuff Reviewer’s Guide (Draft), (USFS and NPS, 2005).

Model options will be based on FLM guidance from the above documents and direct discussions with
NPS and USFS air quality staff.

Copies of the model input and output files generated in the preparation of this and all other modeling
analyses described in this Protocol will be provided with the final application.

‘IRS X:\x_env\HECA\Air Modeling\HECA Modeling Protocol Final 020609.doc 5‘4



Air Quality Impact Analysis
SECTIONFIVE For Class | Areas

52.1 CALPUFF/CALMET Description

5.2.1.1 Location and Land-Use

The CALMET and CALPUFF models incorporate assumptions regarding land-use classification, leaf-
area index, and surface roughness length to estimate deposition of emitted materials during atmospheric
transport. U.S. Geological Survey (USGS) 1:250,000 scale digital elevation models (DEMs) and Land
Use Land Cover (LULC) classification files will be used to develop the geophysical input files required
by the CALMET model. Outputs of the terrain pre-processor (TERREL) and land use pre-processor
(CTGPROC) will be combined in the geo-physical preprocessor (MAKEGEO) to prepare the CALMET
geo-physical input file. The CALMET model will incorporate the necessary parameters in the CALMET
output files for use in the CALPUFF model.

The CALPUFF modeling domain will extend from the HECA site 150 km to the west, 180 km to the
north, 125 km to the east, and 150 km to the south. The grid-cells over this domain will be 4 km wide.
The modeling domain will be specified using the Lambert Conformal Conic (LCC) projection system.

5.2.1.2 Meteorological Data

Pursuant to FLM guidance, a three-year meteorological data set will be developed using a combination of
surface station and mesoscale meteorological (MMS5) data for 2001-2003. Hourly CALMET data derived
from the MM5 data for these three years will be obtained from the WRAP BART modeling for the
Nevada-Utah domain. Surface meteorological, precipitation and ozone data will also be obtained from the
WRAP BART modeling for the Nevada-Utah domain. No upper air stations will be used, since there are
none within the domain shown in Figure 3 and the MM5 data provide a good first approximation of the
vertical profile of the atmosphere.

CALMET wind fields will be generated using a combination of the MM5 data sets augmented with the
surface data from the National Weather Service (NWS) stations described above. Per IWAQM guidance,
the MM5 data will be interpolated to the CALMET fine-scale grid to create the “initial-guess” wind fields
(IPROG = 14 for MM5).

5.2.1.3 Other Model Options

Size parameters for dry deposition of nitrate, sulfate, and PMy, particles will be based on default
CALPUFF model options. Chemical parameters for gaseous dry deposition and wet scavenging
coefficients will be based on default values presented in the CALPUFF User’s Guide. For the CALPUFF
runs that incorporate deposition and chemical transformation rates (i.e. deposition and visibility), the full
chemistry option of CALPUFF will be activated (MCHEM = 1). The nighttime loss for SO,, NO, and
nitric acid (HNO3) will be set at 0.2 percent per hour, 2 percent per hour and 2 percent per hour,
respectively. CALPUFF will also be configured to allow predictions of SO,, sulfate (SO,), NO4, HNOg,
nitrate (NO3) and PM;g using the MESOPUFF 1l chemical transformation module.

Hourly ozone concentration files for the CALPUFF modeling will be obtained from the WRAP BART
modeling data for the Nevada-Utah domain. Only data from the ozone monitoring stations within the
HECA domain will be used.
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Air Quality Impact Analysis
SECTIONFIVE For Class | Areas

The background ammonia concentration will be set to 10 ppb, which is representative for a grassland or
agricultural site, per the FLAG guidelines.

The regulatory default setting for MDISP=3 which utilizes the Pasquill-Gifford dispersion coefficients
will be used in the CALPUFF modeling.

5.2.1.4 Receptors

Discrete receptors for the CALPUFF modeling within the San Rafael Wilderness Area will be obtained
from the NPS Class One Area receptor database. No modifications to the receptor locations or heights
provided in the database will be made. Latitude/Longitude coordinates of the Class | receptors will be
converted to Lambert Conformal Conic (LCC) coordinates, based on the domain setup shown in
CALMET options. These receptor points are shown in Figure 3.

5.2.2 Far-Field Class | Area Visibility and Regional Haze Analysis

For the analysis of visibility effects due to emissions of air pollutants, CALPUFF requires project
emission rate inputs for six pollutant species, i.e., directly emitted PMy, NO,, and SO,, and secondary
S04, HNO3, and NOz;. The maximum 24-hour averaged emission rates of PMy,, NO, and SO, from all
sources of HECA will be used for the visibility analysis. The turbine/HRSG emissions of SO, will be
specified to SO, and SO, as indicated in the NPS Particulate Matter Speciation (PMS) guidelines for gas
fired combustion turbines (NPS, 2008). The total turbine/HRSG PMj, emissions will be specified to
elemental carbon and organic carbon [emitted as Secondary Organic Aerosol (SOA)] per the PMS. Direct
emissions of PMyo, NO,, and SO, from the auxiliary boiler, emergency generators and fire pump will be
modeled without speciation. The cooling towers will emit only PMy,. Direct emissions of the remaining
species, HNO; and NOs, are assumed to be zero for the natural gas burning sources of HECA.

Modeled impacts will be converted to visibility impacts using the CALPOST post processor. CALPOST
will be used to post-process estimated 24-hour averaged concentrations of ammonium nitrate, ammonium
sulfate, EC, and SOA into extinction coefficient values for each day at each modeled receptor.

CALPUFF also requires a background light extinction reference level. The analysis will be run using the
FLAG recommended background extinction values for the Class | area. The background extinction
coefficient is composed of hygroscopic scattering components, wherein the addition of water enhances
particle light-scattering efficiencies, non-hygroscopic scattering components and Rayleigh scattering.
Ammonium sulfate and ammonium nitrate compose the hygroscopic scattering components, while
organic aerosols, soils, coarse particles, particle absorption from elemental carbon and absorption from
gases (primarily from nitrogen dioxide) compose the non-hygroscopic scattering components.

In accordance with the FLAG guideline the total background extinction coefficient is calculated for the
Class | area using the following equation:

bext = bhygro ) f(RH) + bnon—hygro + bRay
where:
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Air Quality Impact Analysis
SECTIONFIVE For Class | Areas

brygro = the hygroscopic scattering component (Mm™)
= 3[(NH4)2804 + NH4N03]
Bron-hygro = the non-hygroscopic scattering component (Mm'™)
= boc + bsoit + beourse + Dap + Dag
bray = the Rayleigh scattering component (Mm™) = 10 Mm™ (FLAG)
f(RH) = relative humidity adjustment factor

In the CALPOST post-processing program, the monthly background concentration of ammonium sulfate
is set to one-third of the hygroscopic scattering component, and the monthly background concentration of
soil particles is set to the non-hygroscopic scattering component, as recommended in the FLAG report.
The scattering coefficients that will be used in CALPUFF for the Class | areas are presented in Table 5-2.

The FLAG relative humidity (RH) adjustment factors (MVISBK=2) and the RHMAX = 95 % will be
used as suggested by the NPS FLM.

The extinction coefficient percent change (background extinction coefficient vs. modeled extinction
coefficient), predicted by CALPUFF will be compared to the level of acceptable change (LAC) of 5%. If
the change in extinction is greater than 5%, but less than 10%, the conditions surrounding that prediction
will be examined to determine if inclement weather may obscure actual viewing of the plume in the
Class | area.

Table 5-2
Scattering Coefficients used in CALPUFF Analysis for the San Rafael Wilderness Class | Area
Total Background Extinction . Non-
Hygroscopic hygroscopic
(Mm?2) Scattering égatterinpg Rayleigh
Class | Area Component Component Scattering
Winter Spring Summer Fall (IQA}TS?): (MmL) = (Mm-)
BKSOIL
San Rafael
Wilderness Area 16.1 16.0 16.0 16.0 0.6 45 10.0

5.2.3 PSD Class | Significance Analysis

A PSD analysis of incremental air pollutant concentrations in the Class | area due to project emissions
will be required, because HECA will be a Major Source as defined in the PSD regulations. Accordingly,
the maximum predicted incremental criteria pollutant concentrations from HECA sources in the Class |
area will be compared with the Proposed PSD significant impact level for Class | areas (see Table 5-3) for
each pollutant.
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Air Quality Impact Analysis
SECTIONFIVE For Class | Areas

Table 5-3
FLAG (Proposed) Class I Significance Impact Levels

Pollutant and NOx PM1o SOz
Averaging Time Annual 24-hour Annual 3-hour 24-hour Annual
Concentration
Threshold 0.1 0.3 0.2 1 0.2 0.1
(Hg/m?)

All NO, and PMyy, sources of the proposed project will be modeled at the full potential-to-emit (PTE) in
the CALPUFF PSD modeling for each averaging time. The facility SO, emission rate will be portioned
into SO, and SO, emissions according to the NPS PMS guidance for natural gas combustion turbines.
The full chemistry option of CALPUFF will be activated (MCHEM =1, MESOPUFF Il scheme), and
deposition options will also be turned on (MWET =1 and MDRY =1).

5.2.4 Deposition Analysis

For the Class | area beyond 50 km from the facility, CALPUFF will be used to evaluate the potential for
nitrogen and sulfur deposition due to HECA emissions of nitrogen and sulfur oxides emissions. Total
deposition rates for each pollutant will be obtained by summing the modeled wet and/or dry deposition
rates. The annual average pollutant emission rates for Project sources will be used in this analysis, since
annual deposition rates are to be estimated.

For sulfur deposition, the wet and dry fluxes of sulfur dioxide (SO,) and sulfate (SO,4) are calculated,
normalized by the molecular weight of sulfur, and expressed as total sulfur. Total nitrogen deposition is
the sum of nitrogen contributed by wet and dry fluxes of nitric acid (HNOs3), nitrate (NO3), ammonium
nitrate (NH4NO3z), ammonium sulfate ((NH4),SO,) and the dry flux of NOx.

The total modeled nitrogen and sulfur deposition rates will be compared to the NPS/USFS deposition
analysis thresholds (DAT) for western states. The DAT values for nitrogen and sulfur are each 0.005
kilogram per hectare per year (kg/ha-yr), which converts to 1.59E-11 g/m?/s.

5.2.5 Soils and Vegetation

The designated Class | area contains vegetative ecosystems that are identified by the Federal Land
Managers (FLM) (USFS, 1992). For each ecosystem, sensitive species or groups of species will be
designated to represent potential impacts to each vegetative species in the ecosystem. These species are
impacted primarily by ozone but may also be impacted by nitrogen and sulfur compounds. Acidity in
rain, snow, cloudwater, and dry deposition can affect soil fertility and nutrient cycling processes in
watersheds, and can result in acidification of lakes and streams with low buffering capacity. Therefore,
the soil and vegetation analysis will be conducted using the CALPUFF model to predict total sulfur and
nitrogen deposition rates and monitored ozone concentrations at the nearest air quality monitoring
stations. In order to protect sensitive species, the USFS (1992) recommends that short-term maximum
SO, levels should not exceed 40 to 50 parts per billion (ppb). Annual average SO, concentrations should
not exceed 8 to 12 ppb, and annual average NO, concentration should not exceed 15 ppb.

‘IRS X:\x_env\HECA\Air Modeling\HECA Modeling Protocol Final 020609.doc 5‘8



SECTIONSIX Presentation of Modeling Results

SECTION 6 PRESENTATION OF MODELING RESULTS

6.1 PSD, NAAQS AND CAAQS ANALYSES

The results of the PSD and AAQS analyses to evaluate the construction and operational impacts of the
HECA facility will be presented in summary tables. A figure indicating the locations of the maximum
predicted pollutant concentrations for each applicable pollutant and averaging time will be provided. The
maximum modeled values of NO,, SO, and CO will be compared with current Class Il and proposed
Class I SILs. If the model impact exceeds the SILs, the background concentrations (see Section 4.6.2)
will be added to the maximum modeled values from the HECA sources to yield total concentrations,
which will be compared with the NAAQS and CAAQS. The cumulative impact values from combination
of project sources in HECA and new sources within 10 km (6 miles) of the proposed project site will be
added to the background concentrations for the corresponding pollutants and averaging times and will be
compared with the NAAQS and CAAQS.

6.2 HEALTH RISK ASSESSMENT ANALYSIS
Maps depicting the following data will be prepared:

o Elevated terrain within a 10-km radius of the project;

e The locations of sensitive receptors, including schools, pre-schools, hospitals, etc., within a 5 -
km (3 miles) radius of the project, and the nearby residences included in the HRA,;

o Isopleths for any areas where predicted exposures to air toxics result in estimated chronic non-
cancer impacts and acute impacts equal to or exceeding a hazard index of 1; and

e Isopleths for any areas where exposures to air toxics lead to an estimated carcinogenic risk equal
to or greater than one in one million.

Health risk assessment modeling results will be summarized to include maximum annual (chronic,
carcinogenic, and non-carcinogenic) and hourly (acute) adverse health effects from HECA’s toxic air
contaminant emissions. The estimated cancer burden will be presented if the maximum off-site cancer
risk is predicted to be greater than one in a million. Health risk values will be calculated and presented in
the summary table for the points of maximum impact and the sensitive receptors with the maximum risk
values.

6.3 CLASSIANALYSIS

The results of the visibility, PSD and deposition analyses to evaluate the operational impacts of the
HECA facility will be presented in summary tables and compared with all relevant significance
thresholds.  Isopleth drawing showing the predicted spatial distributions of criteria pollutant
concentrations in the Class | areas due to the proposed project emissions will also be prepared.

6.4 DATA SUBMITTAL

Electronic copies of the modeling input and output files for all the analyses described in this Protocol will
be provided to SIVAPCD, CEC and EPA Region IX, U.S. Forest Service and National Park Service.
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Annual and Seasonal Windroses for the
APPENDIXA Bakersfield Airport (2000 through 2004)
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Figure A-1 Annual Windrose for Bakersfield Airport based on Surface Data for 2000-2004
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Annual and Seasonal Windroses for the
APPENDIXA Bakersfield Airport (2000 through 2004)

2000-2004 Spring (Mar, Apr, May)
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Figure A-2 Spring Season Windrose for Bakersfield Airport based on Surface Data for 2000-2004
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Annual and Seasonal Windroses for the
APPENDIXA Bakersfield Airport (2000 through 2004)

2000-2004 Summer (Jun, July, Aug)
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Figure A-3 Summer Season Windrose for Bakersfield Airport based on Surface Data for 2000-2004
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Annual and Seasonal Windroses for the
APPENDIXA Bakersfield Airport (2000 through 2004)

2000-2004 Fall (Sep, Oct, Nov)
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Figure A-4 Fall Season Windrose for Bakersfield Airport based on Surface Data for 2000-2004
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Annual and Seasonal Windroses for the
APPENDIXA Bakersfield Airport (2000 through 2004)
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Figure A-5 Winter Season Windrose for Bakersfield Airport based on Surface Data for 2000-2004
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Appendix C2

Agency Comments on Modeling Protocol
California Energy Commission and U.S. Environmental Protection Agency






CEC Written Comments on the Modeling Protocol for Hydrogen Energy California

Proj ect

Note: Applicant’s Response provided in italic font following comment.

HECA Modeling Protocol Comments

1)

2)

3)

Section 4.2.2 Page 4-3. If any of the construction modeling analyses show
1-hour NO, values greater than 339 pg/m® with the maximum NO,
background added, we request that an hourly NO, background comparison
using 2000-2004 data from the same monitoring site as the ozone data be
performed to determineif any hours would still exceed 339 pg/m®,

Applicant acknowledges this approach but it was not necessary in this
case.

Section 4.3.1 — Due to the unusually high fuel delivery/handling
requirements for this project, staff requests that operational emission
modeling analysis include the dedicated onsite vehicle emissions and
onsite fuel haul truck and/or train emissions, and the onsite
paved/unpaved road dust.

These emissions sour ces have been included in the modeling analysis.

Section 4.3.1 — The expected flaring and other expected upset/emergency
emissions should be modeled to determine worst-case short-term impacts.
This section of the protocol should discuss how these potential short-term
worst-case events will be included in the operational project sources
modeling analysis. Analysis of acute air toxic exposures from these events
should al'so be discussed.

Two of the three flares are expected to operate during normal startup and
shutdown of the facility and their emissions during these times have been
included in the modeling analysis. Thethird flare is not expected to
operate during normal startup and shutdown so there are no emissions
fromthisflare to include in the modeling. There will be no air quality
impacts from operations of the flares during “ other expected”
upset/emergency operations because there are no other expected
upset/emergency operations of the flares. Unexpected operation of the
flares may occur, but it’ s too speculative to quantify the nature and
frequency of these occurrencesin the detail required to provide
meaningful input to the model. Impactsto air quality based on speculative
input also would be speculative. The approach to modeling the flaresis
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therefore consistent with the approach used to model the diesel generator
engines and diesel fire water pump engine. Modeling of operations of
these diesel engines during, expected, routine testing is included because
these are planned operations, emissions from which may be quantified.
Modeling of the emergency operations of the engines is not required
because the forecast of their emergency operation is too speculative. The
flares and the diesel engines are each included in the project as prudent
safety measures and to comply with applicable codes and regulations. It
is conceivable (and also desirable) that neither the flares nor the diesel
engines would operate in an upset/emergency situation during the year.

4) Section 4.3.1 — A modeling analysis of the CO2 vent should be completed
to show it is properly designed to keep potentially harmful CO2
concentrations from impacting facility employees or any offsite receptors.
The modeled concentration levels should be compared to appropriate
NIOSH and OSHA worker exposure limits and any other relevant
sensitive receptor exposure limits.

The DEGADI S modeling estimated the worst case hourly (D stability and
1 meter per second wind speed) maximum ground level concentrations of
CO2 during intermittent CO2 venting to be 6,131 ppm. Thisvalueis
about 15 percent of the IDLH concentration of 40,000 ppm and less than
20 percent of the NIOSH short-term exposure limit of 30,000 ppm.
Thereforeit iswell below potentially harmful concentrations.

5) Section 4.3.2 — Please identify the basic source input modeling parameters
that will be used for the area, volume, and point sources used for the
construction modeling (i.e. initial height, temperature, initial lateral and
vertical dimensions, etc. as appropriate for each source type).

This information has been included in the modeling analysis.

6) Table 4-3 page 4-11. We believe that footnote “c” in this table is now
dated as the final redesignation appears to have been noticed in the Federal
Register on November 12th 2008.

Comment noted. The designation of PM10 under the National Standards
is shown in the AFC as * Attainment.”

7) Section 4.7 — Please indicate the emission sources that will be included in
the fumigation modeling analysis.
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The sources included in the fumigation model areidentified in Section
5124

Additional Note:

1) In order to try to minimize additional modeling run corrections/requests
during project discovery, we would like to point out that several emission
sources are inconsistent with other similar equipment staff has experience
in licensing, including: a) the PM 10 emission rate for the cooling towersis
based on avery high TDS content so we suggest reviewing whether such a
high TDS is reasonable considering normal TDS limiting issues such as
silica content; b) the PM 10 emission rate from the LM S100 auxiliary
turbine is much higher than any other similar LM S100 project licensed
(20.5 Ib/hour vs. 6 Ib/hour for Panoche and Walnut Creek); ¢) the PM 10
emission rate for the main CTG/HRSG appears high in comparison to
other licensed plants on afuel input basis and 4 ppm for NOx may be too
high to meet BACT for alarge gasturbine, certainly when operating on
natural gas. We suggest areview of these emission sources be performed
prior to modeling, because if they are not revised they will certainly be
data requests topics.

The applicant has revised the BACT emission limit for PM;o fromthe
LMS100 auxiliary combustion turbineto 6 Ib/hr per the determinations
identified above. The cooling tower TDS has not been modified due to the
resulting implications on water usage it would create. The CTG/HRSG
BACT limit for NOx when firing natural gas has not been modified due to
vendor guarantee limitations. For a complete discussion of the proposed
BACT technologies and emission limits see Appendix D-2.
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